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ANALYSIS APPROACH

Evala.‘on based on standard TOPSAR product (run 1 & run 3)
with 10 m pixel spacing _5 m produc is also available).

Radar DEMs were co-registered to TEC DEM horizontally using
corner reflectors. Azimuth, range scaling errors were determined
and skew estimated.

Vertica alignment were established using two different
approaches:

— by removing an azimuth slope, a range slope, and a height off-
set based on corner reflector measurements

— by removing azimuth, range slopes and height off-set that will
match the TEC DEM in a least square error sense

Height errors after re-sampling radar data to reference DEM were

~analyzed on a pixel to pixel basis. Mean, standard deviation, and

standard deviation after rejection of 5 ¢ values were measured
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HORIZONTAL ALIGNMENT TRANSFORMATION
Transformation applied

X cosd sinb\(1 O\(4A, O0)\/x Ox
= +

Y)pem \—sinf cosé)\y 1){ 0 \\f Y )ropsar  \ &Y

- Transformation parameters

RUN1 RUN3
Azimuth scale factor, Ay 1.0033 0.9979
R ng scale factor, Ay 1.0025 1.0036
Skew [radians] 22104 (-2.5:10-9)
Rotation angle [degrees] 73.3 -16.8

NTC RUN corner reflectors (4) consistent to 2.4 o in range and
0.8 m in azimuth
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CORNER REFLECTOR BASED VERTICAL ALIGNMENT

NTCRUN1 NTC RUN 3

En DEM En DEM
Azimuth tilt [mrad = m/km] 0.44 -0.27
Range tilt [mrad = m/km] 8.28 6.78
Horizontal off-set [m] 553.38 571.37
Std. deviation DEM 112.65 112.65
No. of Points 391891 389378
Std. deviation diff, [m] 2.07 3.01
Mean diff. [m] -0.22 -1.40
5 sigma pts. rejected:
#pts rejected 279 60
Std. deviation diff. [m] 1.96

2.99
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RAW DATA

39176C
2.4m
3.3m
~28/+%8m
-1.3m
3.0m

AW DATA

3980090
9.2m
10.7m

=37/+3%n
-4.2m
9.8a

,mﬁamm ERROR

Syl

4. JPL's FIMB X

IGNCRE ERRORS
> 5 SIGMA

LA (-882)
" 1.7n
" _ 2.3a
-26/+5%m -12/+12m
-0 0
2.49n 2.3m

wagamama FOR

' JPL's FILE 3

IGNORE ZXRRCRS
> S5 SIGMA

* (-346)

LI 1.9n
w 2.5
=31/ +3m =13/+13m
@ Q
2.6m 2.5

OMPERED TO TEC'S CEM (NIC)

TLAT AREA

27709
1.3m
1.5

-5/+5n

~-0.8m
1.3m

MHVU AREA

27700
1.9
2.4m
=11/+12m
. +0.1m .
2.4m

MIN AREA

54400
2.2
3.0n

-17/425m

-C.7m

2.9m

MIN AREA

54400
2.7m
3.7m

=20/+31m
+0.3m

-3.7m

"RAW DATA"......Oxigipal elevations in overlap ares rotated to KGS84 UTM system.

o “"ADJUSTED"......Raw Data translormed (leveled) Py % s AR « by + cC.
© . ®5=SIGMA".......AdJusted data without errors exce

"FLAT AREA".....A subset

"MIN AREA"......A subset

* FILE 1 slopes 0.8m per”

* Flle 3 slopes 5.8m per

COURTESY  F.RAYE NORVELLE, TEC

B times the sigma err-or.

of the adjusted data was extracted from the flat area.

of the adjusted data was extracted fron the mountainous area.
10C0x East, 0.2m per 1C00m Nor=h. :
»oooy East, 2.0m per 1000m North

o311 hORd,

13

Anzg°

(= g]

ol

S82Sr6s 818

-£Q'¢661

1

d 6TTI# WIS2120

Q/20




s
N




UO0IBIISIZAI-0D [dUULY))

(*919 YISI) Isuodsax ssyndury

011B1-3510U-03-[RUSIS Yoraz-ssoxoe Aouanbauy ysigy -
J0SS0I + “AeN = dwo0d0T\ U011I03SIP 399YS Joqquy —
J0S5320.d ‘serq A1100[2A MIYS -

uoneIqIed 3urt JUR[S

Anngdiqure aseyd aynjosqy

1ySud[ durfaseqg 3[eIs Juey -
(WIISAS *ArU) SBIq AND0PA 9[BOs YInuizy -
:S90IM0S J01I] - $SJOJJId UoNISod [BIUOZIIOY
S3JHNOS HOHHT

AdlF




uoneIISISaI-0d [uuey))

(*939 YISD 9suodsaa asynduy
01JeI-3S10U-03~[RUSIS

SI0.LI3 uoneziuen()
yed-uy

J0SS00.1J + *AeN = dwod0JA
uonisod wrasAs “aeN

Ann3ique aseyd aynjosqy
UOIBIUILIO JUI[aseyg

(xeqnonyred up) selq ApMINY

serq 110094 [BINIIA

wopuea Aouanbagy ysry -

JO.LIJ 34319 PIIL[.1I0)) -

19S-JJO [BO1}IDA —

1 98uey ~

M Ynuzy -

:$92.IN0S J0LIF

SSJ0.LID [BINI9A

(2) s304noOg HoOHYT

Tar




ABL

DiscussION

Horizontal resolution, and accuracy requirements:
— Registration errors on the order of 2 to 5 meter have been found
to have a significant impact on the measured DEM error

—In roughed terrain the horizontal positioning accuracy must be

approximately equal to the required vertical DEM accuracy.
Horizontal resolution is probably less critical by a factor 2-3
— Processor resampling and regridding algorithms are critical!

Absolute accuracy requirements:

— Will additionally require state-of-the-art position, velocity and
attitude; motion compensation processing, and atmospheric
corrections
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DISCUSSION (2)

Test/evaluation procedures and experiments:

— IF-SAR potential for topographic mapping can only be assessed
by carefully designed experiments

— Sensor system effects must be studied separate y from targe
interaction effects (volume scattering)

— Roughed terrain with little or no vegetation is we suited for
sensor system evaluation |

— State-of-the-art reference DEMs are required

Calibration

— Many parameters to calibrate. Severalof them gives correlated
errors

— More work required on designing calibration procedures that wi
determine individual parameters




